Various carbon sources were evaluated for production of inulinase by yeast, Kluyveromyces marxianus MTCC 3995. Highest inulinase activity was observed with Dahlia extract (25.3 nkat mL -1 ) as carbon source.
INTRODUCTION
Microbial inulinases are important industrial enzymes, which are usually inducible and extracellular. A number of yeasts, filamentous fungi and some bacteria are reported to produce inulinases (7, 13) . Inulinases are receiving increasing attention due to availability of relatively inexpensive and abundant renewable substrate (inulin) for the production of high fructose syrup. The production of fructose syrup from inulin or inulin rich materials is a major area of applications of inulinases. Fructose is emerging as a healthy and safe alternative sweetener than sucrose, which causes problems, related to corpulence, cariogenicity, atherosclerosis and diabetes (22) . Conventional fructose production from starch needs at least three enzymatic steps involving -amylase, glucoamylase and glucose isomerase and yields only 45% fructose. In contrast, the complete hydrolysis of inulin by a single step using inulinase gives a yield of about 90-95% fructose (24) . Apart from being a low calorie sweetener, fructose is also used in the production of ethanol, acetone and butanol, gluconic acid, sorbitol and fructo-oligosaccharides etc. (12, 19 Dahlia is a flowering plant of family asteraceae commonly grown for ornamental purpose. The tubers of dahlia contain about 12.5% of inulin as a storage polysaccharide (3). Among the microbial strains used for inulinase production, those of K. marxianus and A. niger are the most commonly used ones (6, 7, 12) . In the present study, production and properties of inulinase by K. marxianus MTCC 3995 were examined on various carbon sources including crude dahlia extract.
MATERIALS AND METHODS

Microorganism
The yeast Kluyveromyces marxianus MTCC 3995 was obtained from Microbial Type Culture Collection (MTCC), Chandigarh, India. The culture was grown on wort agar at 28°C
and maintained at 4°C on the slants of the same media.
Substrates and chemicals
Inulin ( (inorganic N-sources) was studied by incorporating 2% (w/v) of each N-source in dahlia extract medium.
Effect of nitrogen sources
Enzyme assay
0.2 mL of appropriately diluted enzyme (culture filtrate) was added to 1. 
Thin layer chromatography
The end products of enzyme reaction were visualized using thin layer chromatography as described earlier (6 and have observed that enzyme yield (8.42 IU mL -1 ) was three folds higher as compared to pure inulin (2.7 IU mL -1 ). Some of the recent reports of inulinase production and properties have used 2% (w/v) sucrose as substrate for the assay of inulinase activity (5, 9, 17) . In comparison to these reports, we have also obtained higher activity towards sucrose 56 U mL -1 (945 nkat mL -1 ) and 52 U mL -1 (880 nkat mL -1 ). Yeast extract was found to be the best nitrogen source to be used in conjunction with dahlia extract for inulinase production followed by beef extract ( Figure 5 ). Complex nitrogen sources were better than inorganic nitrogen sources. Kango (6) also found yeast extract to be the best N-source in media containing dandelion roots. While meat extract (21) and corn steep liquor (23) have also been reported to be better N-source.
Thin layer chromatography was used for qualitative analysis of the products of inulinase action. Inulinases obtained from various medium showed liberation of fructose from chicory inulin indicating only exoinulinase activity ( Figure 6 ). In the present study we have found that crude Dahlia extract can be used as a low-value substrate for production of exoinulinase using K.
marxianus MTCC 3995. Inulinase thus produced is optimally active at pH 4.0 and 50°C and liberates fructose from inulin. There seems to be a direct relationship between inulinase and invertase activities as similar I/S ratios were observed on different Csources. 
